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(57) [ABSTRACT] (Amended) 

[OBJECT] To provide a lightweight, inexpensive nuclear energy plant 
storage-dedicated cask for fuel assemblies. 

10 [CONFIGURATION] A storage cask 1 includes, as a main constituent element, a 
wall assembly 3 that defines a cask interior 5 complementary in shape to radioactive 
fuel assemblies 9 ananged in a rectangular column fashion. The wall assembly 3 
consists of a plurality of flat metal plate wall members having side edges parallel to one 
another and an equal thickness. The adjacent side edges are coupled to each other 

15 by a welded portion that enters the thickness of the plate wall members only partially. 
The cask also includes a floor board 17 attached to the bottom of the wall assembly 
and a lid 1 9 detachably attached to the top of the wall assembly. A basket assembly 
7 formed by assembling diaphragms 87 and 89 made of aluminum mixed with boric 
acid into a grid pattem while arranging the diaphragms parallel, equidistantly, is stored 

20 in the rectangular interior 5 of the cask. Each comer of the wall assembly is 
chamfered to minimize weight. 

[Claim 1]A storage cask that stores radioactive structures and that has a polygonal 
cross section, comprising: 
25 a wall assembly that defines a cask interior complementary in shape to 

1 



radioactive structure, having a diagonal cross section; 

a floor board attached to a bottom of the wall assembly; and 
a lid detachably attached to a top of the wall assembly, wherein 
the wall assembly consists of a plurality of flat metal plate wall members 
5 comprising side edges coupled to each other in parallel and having an equal thickness. 

[Claim 2]The storage cask according to claim 1 , wherein 

the radioactive structures are fuel assemblies an^nged in a column fashion, 
and the wall assembly has a thickness sufficient to set a surface dosage to be less 
1 0 than 1 00 millirems per hour. 

[0006] 

It is possible to simply store spent fuel assemblies in the conventional cask at 
the site of a nuclear energy plant. However, since the thick iron inner container of the 

1 5 cask is cylindrical, efficiency in storing the spent fuel assemblies is lower than optimum 
efficiency in respect of the weight of shielding material used therefor. This low 
efficiency is caused by the fact that the interior of the inner container of the cask is 
rectangular (or at least diagonal) so as to be complementary in shape to the columnar 
rectangular fuel assemblies contained in the cask and that the outer wall of the cask is 

20 cylindrical. The maximum allowable surface dosage of the cask of this type is 200 
millirems per hour on each part on the cask. Therefore, it is required to set the radius 
of the inner container sufficiently large so as not to exceed this maximum allowable 
surface dosage level on any part along the periphery of the cylindrical container having 
the thinnest wall (which parts are generally at the comers of the rectangular columns of 

25 the fuel assemblies). Because of the requirement for this minimum shielding force, 
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the wall of the cylindrical inner container has unavoidably a far larger thickness than the 
necessary thickness on the other parts around the container. If such cylindrical inner 
and outer containers are used in the transport/storage cask of a standard size, a large 
amount of excessive, unnecessary shielding material exists in the wall of this cask. 
5 The other causes for the low efficiency in respect of weight include the use of stainless 
steel which is relatively heavy for the basket assembly and the provision of a neutron 
flux trap between the adjacent iuel assemblies. Because of these two causes, the 
basket assembly used in the conventional art has a heavier weight than a limited 
weight necessary to store the fuel assemblies in the facility. In the conventional 

10 basket assembly, it is necessary to give necessary space for neutron flux traps, with 
the result that a maximum number of fuel assemblies cannot be contained in the cask. 
Therefore, to provide these flux traps, a large-scale basket is necessary, that 
disadvantageously increases the circumferential length (and, therefore, the weight) of 
the shielding wall around the basket The other shortcoming of the use of the 

1 5 conventional cask to store the fuel assemblies in the feicility is cost required to 
manufacture the cask. To manufacture a cylindrical inner container having a 
rectangular or diagonal interior and an integral wall, it is necessary to carry out 
expensive machining operation on a large scale. Further, if heavy and expensive 
stainless steels used for the basket assembly are welded to one another, the overall 

20 cost for manufacturing the cask is disadvantageously. considerably pushed up. 
[0007] 

[MEANS FOR SOLVING THE PROBLEMS] 

Briefly, the present invention relates to a fuel assembly storage cask which is 
inexpensive, which has a minimum weight and which can solve or at least reduce the 
25 problems of a conventional transport/storage cask including high cost. A storage 
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cask according to the present invention is a cask that stores radioactive structures and 
that has a polygonal cross section, comprising: a ^A/all assembly that defines a cask 
interior, complementary in shape to radioactive structure, having a diagonal aoss 
section; a floor board attached to a bottom of the \A/all assembly; and a ltd detachably 
5 attached to a top of the wall assembly, \Nhere\n the wall assembly consists of a plurality 
of flat metal plate wall members comprising side edges coupled to each other in 
parallel and having an equal thickness. The wall assembly has a thickness sufficient 
to set a surface dosage to be less than 1 00 millirems per hour. The adjacent side 
edges of plate wall members that form the wall assembly of the cask are coupled to 

1 0 each other by welded portions that enter the plate wall members by not more than 

50%, preferably only about 1 0% of the entire thickness of the wall assembly. The wall 
assembly is formed by stacking a plurality of plate wall members. In a preferred 
embodiment, each side portion of the wall assembly is formed by only one plate wall 
member to facilitate manufacturing of the cask. The cross section of the wall 

1 5 assembly is typically square or rectangular so as to contain fuel assemblies closely 
packed into the grid-like basket assembly in a column fashion. 
[0008] 

To minimize the weight of the finally obtained cask, the adjacent side edges of 
the plate wall members that are coupled to each other have comers away ft"om each 

20 other at a certain distance around the wall assembly. These comers are chamfered 
so that the shielding characteristics of the wall assembly become sufficiently equal over 
the surrounding of the assembly Further, the edge portions in which the two different 
plate wall members are coupled to be adjacent each other include mutually fitted 
portions that avoid generating radioactive ray streaming channels in the boundary 

25 between the plate wall members. 
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[0009] 

As explained above, the cask also includes a basket assembly that arranges 
the fuel assemblies stored in the interior of the cask wall assembly while separating 
them from one another in order. This basket assembly preferably consists of two 
5 types of diaphragms that are parallel and equidistant. The two types of diaphragms 
are assembled in a grid pattem to form a plurality of storage cells for the fuel 
assemblies. In a preferred embodiment, grooves located in parallel and equidistantly 
are provided around the inner wall of the wall assembly so as to slidably contain the 
outer edges of the diaphragms that form the basket assembly Each diaphragm is 
1 0 preferably made of a light, inexpensive aluminum-boron alloy. This can prevent a 
critical nuclear reaction between the adjacent fuel assemblies from occurring. 
[0010] 

It is desirable to form the plate wall members by metal that can be easily 
welded and machined. The metal is preferably made of plate or casting low carbon 
15 steel. This is because the low cariDon steel is inexpensive and can be obtained in a 
thick state. 

[0012] 

[Embodiment] Referring to Figs. 1 and 2 (in which the same reference numerals 
20 denote the same sections), a storage cask 1 according to the present invention 

includes, as a main constituent element, an inner wall assembly 3 made of low carbon 
steel and including a rectangular interior 5 that stores a basket assembly 7. The 
basket assembly 7 stores a plurality of spent fuel assemblies 9 while arranging the 
assemblies 9 in a compact, rectangular fashion complementary to the rectangular 
25 interior 5 of the cask 1 . The cask 1 also includes an outer wall assembly 1 1 that 
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includes a neutron absorption concrete or cement layer 13 having a high hydrogen 
content. This concrete layer 1 3 is located between the outer surface of the inner wall 
assembly 3 and the interiors of a plurality of circumferential fins 15 provided around the 
cask 1 . Generally, the low carbon steel that is material for the inner wall assembly 3 
5 measures y rays emitted from the spent fuel assembly 9 on the surface of the cask and 
reduces the y rays to allowable level. The concrete layer 1 3 having a high hydrogen 
content reduces neutron rays emitted from the fuel assembly 1 0 to allowable level. To 
facilitate the local movement and handling of the cask 1 , upper and lower transport 
rugs 1 6 are directly atfached to the inner wall assembly 3 by welding. A floor board 

10 1 7 is welded around the bottoms of the inner wall assembly 3 and the outer wall 

assembly 1 1 so that the floor board 1 7 becomes the floor of the cask 1 . A detachable 
lid 9 constitutes a watertight ceiling/roof for the cask 1 . It is important to note that the 
comers 20 of the inner wall assembly 3 and the outer wall assembly 11 are chamfered 
as shown in the figure to thereby remove the unnecessary weight of the shielding 

1 5 material flnom the cask 1 . 

[001 3] Fig. 3A shows the cross section of a preferred embodiment of the inner wall 
assembly 3. In this embodiment of the cask 1 , each side portion of the inner vyall 
assembly 3 consists of a simple solid plate wall member 23. The plate v\^ll memt)ers 
23 are thick sufficient to reduce y rays emitted from the columnar spent fijel assemblies 

20 9 stored in the rectangular interior 5 of the cask 1 to not more than 1 00 millirems per 
hour The concentration of fissile uranium sealed into an advanced fuel assembly is 
high (e.g., the bum-up of 4% uranium up to initial enrichment of 45 GWD/T, and the 
reduction of the storage time of tiie advanced fuel assembly in tiie spent ftjel pool of 
tiie present nuclear energy plant facility, e.g. , 5-year cooling time). Therefore, tiie 

25 inventor of tiie present invention determines that each plate wall member 23 should 
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have a thickness comparable to about 12 inches so as to reduce y rays on the surface 
of the cask 1 to a desired amount. 
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